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Optical Measurement .
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EOM
(Eletro-Optic Modulator)
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Adaptive Optical Phase Measurement..
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We have already demonstrated the superiority
of adaptive optical phase measurement
(for phase modulated by EOM)
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Can we apply adaptive measurement
to practical applications?
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€ Estimate Position, Momentum, and

applied Force of a Mirror
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€ Estimate Position, Momentum, and
applied Force of a Mirror

Homodyne measurement
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Adaptive Homodyne Measurement-
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€ Estimate Position, Momentum, and
applied Force of a Mirror

Mirror motion model

(q,p,f)
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PZT

Spring-mass-damper model
= Motion Equation:

dp 5 4 N
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f=pBV & ,

Adaptive Mirror Motion Estimation using Phase-Squeezed States Kohjiro Iwasawa / Furusawa Lab. / Univ. of Tokyo




Measurement of Model Parameter
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€ Estimate Position, Momentum, and
applied Force of a Mirror

Estimation method
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Estimation Method =

& Applied force: random walk bound in zero
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Optimal Feedback Filter(2) -
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Optimal Feec back Filter(3)
Xest = (ol — A)_lGl

Inverse F Transform

t

Xest () = j H(t) I(t —7)

Adaptive Mirror Motion Estimation using Phase-Squeezed States Kohjiro Iwasawa / Furusawa Lab. / Univ. of Tokyo



=S S =S S8 =

& Filtering (only past)

O real time

Estimation Method

X less precise 0
€ Smoothing (past and future)
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1. Introduction
2. Theory

3. Experiment
» K dependence

> |a|? dependece
» Phase-Squeezed State

4. Summary
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Smoothing method
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Position

Variance
[X10716 m?]

Momentum
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{ TiS Laser CW 860 nm Phase Measurement
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Summary

€® \We demonstrated adaptive phase measurement

for opto-mechanical sensing

I~

(g0, f) (q.p, f)

est

@ \We achieved better (g, p, f) |
estimation with smoothing
and by using
phase-squeezed states
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